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Tewma:

X o1 padoT 1o yriay0JeHHOM OLEHKE
0eszonacHocTu (YOD)

2-ro 3Heproodgoxka Jlenuurpaackoum AIFC
LNPP-2 ISA: Work Progress

> Opranusanust pador;

Work organization

Coaep:xkanue pador;

Scope and content of activities

Ilnan-rpaguk BbinoJiHeHMs padoT;
Work schedule
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IHexu YOB:

ISA Objectives:

1. Paspabomka omyema no YOb Onsi aHep206s10KO8 ﬂeHUHapaGCKOL;lJ
AJ3C u e2o npedcmaesieHue FocamomMHad3opy P® Onsi nosy4YyeHu

JIUUeH3UuUu Ha donaocpquyfo SKcnsiyamayuio.
Development of ISAR on LNPP power units, its submission to GAN for issuance of
long-term operating license

2. Ucnonb3oeaHue pe3ynsmamoes YOb, MemoOuk u O0OKyMeHmauyuu
os1s1 aHanu3a 6e3onacHocmMu cmaHyuuU Ha MNoCMoOsIHHOU OCHO8e
npu nocredyrowel 3Kcrsiyamauyuu.

Usage of ISA results, methods and documentation for NPP safety analysis to be

: I 2 nt basis duting fusth ion

3. [lepedaya u ucnosib308aHue 3anadHbIX MemMoOUK aHasu3a
6e3onacHocmu npu danbHelUweM pazsumuu UHpacmpykmypbl

JIASC e daHHOU obriacmu.
Transfer and application of Western safety analysis methods in the frames of further
development of LNPP infrastructure in this area
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HopmaruBHas 0a3a padot no YOB:
Regulatory Basis for ISA work

3akoH P® 06 ncnonb3oBaHUM aTOMHOW 3HEPIMN RF Law on Nuclear Power Utilization

[MonoXxeHne o NMUEH3NPOBAHNKN - Procedure on Licensing

O6wume nonoxeHnsa no odbecneyeHuto 6esonacHocTn AC

General provisions on NPP Safety Assurance

[1poyne HopmaTmBHble AOKYMEHTbI FAH - Other GAN regulatory documents
TC OYOb (Pb N-12-42-97) standard content of ISAR (RB G-12-42-97)

OYOb ISAR

JInueH3una Ha JKCNNyaTaUuMNK Operating License

*CornaweHune o npoektax CABb mexay EBPP n JIADC EBRR-LNPP Agreement on NSA

*CornaweHune o npoektax CABb mexay EBPP v lNpasutensctesom PO
EBRR-RF Government Agreement on NSA
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Opranm3aimonHas CTpykrypa npoekra Y Ob:

ISA Project: Organizational Structure

Jkennyarupyrowas opranusauua [1AIC KoopanHaumnoHHbIn Komutet npoekta YOb
Operating Utility LNPP Steering Committee of ISA Project
- OTBETCTBEHHAS 3 OPTaHH3AIMIO H MpoBe/IeHHe BeeX padot no YOB; - OpraHu3amus padoT HHOCTPAHHBIX YIACTHHKOB;
- HECET OTBETCTBEHHOCTH 3 BCE pe3ybTatsl padot 1o YOb - (DMHAHCHPOBAHIHE OTAETBHBIX 33712,

| HUKUAT ] AEA-Technology
NIKIET
| PHLL "Kypuarosckuii wneTuryt" i ES-Konsul
"Kurchatov institute”
| MBHATMaT" i STUK
VNIPIET (S-Petersburg)
PNNL

CrTIMK "BHUNUIT" -
VNIPIET (Sosnovy Bor)




GECONYamny s
A e monmmawe  JICHUHZpadckaz AIC

focypancTBeHHOE YHUTANHOE npeanpuaTye

CrtpvkTtypa ynpasneHua npoektom YOB Ha JTAOC:

ISA Project: Management Structure at LNPP

|
PykoBoauTeJib nmpoeKkrTa OblecnieueHue KauyecTBa
- rnaBHbIN uHX)eHep JIADC - HayanbHUK OOKuBK
Project Leader - LNPP Chief Engineer QA - Head of QA Department

3amecTHTEIb PYKOBOJAMTES POEKTA
- 3aM. HayanbHuKa [[HUMO

|| Deputy of project Manager

- Deputy Head of Equipment Adjustment and Testing Shop

Menenxkep npoekta YOB - navanbuuk BKADB
ISA project manager - Head of the OSAB

L Bropo kommiekcHOro ananu3a 6e301macHOCTH
(BKAB) - 18 gen.
Overall Safety Analysis Bureau (OSAB) - 18 persons

I'pynna BHyTpeHHe# 3KCIEePTH3bI
- U TeXHUYECKOI KOHCYJIbTALUHU
Group of Internal Review and Technical Support

Fpynna noanepXku

| |(cBA3b, nepeBoOA, TPAHCMOPT...)
Support Group
(Communication, translation, transport, etc.) 5
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OTtnpaBHaga To4ka padot no YOB:
Starting Point of ISA Work

icnonb3oBaHWe pe3ynbTaToB MeXayHapoaHoro npoekTa
BulAb 2-ro 6noka JIAOC

Application of results obtained within International Project on LNPP 2 P&DSA

cnonb3oBaHMe pe3ynbTaToB MeXayHapoaHbIX

npoektoB rno nuHumn TACIS
Application of results obtained within TACIS International Projects

icnonb3oBaHune pesynstatoB HAP no
nccnegosaHuio besonacHoctn PEMK

Application of scientific-research studies of RBMK safety

PaboTbl Mo YObB JIASC Lnep isa work
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Acnonb3oBaHue pesynbrtatoB npoektoB TACIS

Application of TACIS Projects Results

PaccmoTpeHune
besonacHocTn PBMK.

da3za-1
Study of RBMK Safety. Phase-1

PaccmoTpeHune
oe3onacHocTtn PBEMK.

da3za-2
Study of RBMK Safety. Phase-2

cnonb3oBaHue B 3agadax YObBb:

1. BADB psa;
 J1AB bpsa;
e JKcnnyaTtauus operation;

Application for ISA Tasks:

 AHanu3 BHELUHUX BO3OEUCTBUN External Events Analysis.

P
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23 [0CYAANCTBEHHOE YHUTANHOE NNEANpUATHE

Irtanbl npoBeneHua YOb
ISA Milestones:

> AHanua "PekomeHpgaumn N'AH..." (Pb -12-42-97)

Analysis of “GAN Recommendations...” (RB G-12-42-97);

>|_|J'IaHVIpOBaHI/Ie paboT No nogsagavam
Task-by-Task work planning;

> MoAroToBka MeToauK npoBegeHnsa paboT (TexH.

PYKOBOACTB)
Development of work methodology (Technical guidelines);

> Beibop ncnonHntensa pador
Selection of work performers;

> [TogrotoBka NOAPOOHbLIX TEXHUYECKNX 3aaHNN
Development of detailed SOWs (Statement of Work);
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tanbl npoeeaeHua YOb (npogomkexue)
ISA Milestones:

>C6op NCXOOHbIX AAHHbIX
Collection of input data;
>I‘IpOBeneHMe pacyeToB M aHaNM30B — NMOAroTOBKAa

OTYETHOW OOKYMEHTauuun
Calculations and analyses — preparation of reports;

>BHyTpeHHF|FI IKCMNepTn3a OT4HETOB

Internal review of reports;

>,£I,opa60T|<a N YTBEPXKOEHNE OTYETOB

Finalization and approval of reports;

>HanpaBneHme otyeToB B [ AH
Submission of reports to GAN
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CTpYKTYpa ordyeTa M0 YOB: structure of IsA Report

OYOb
ISAR

CBOJHEIN TOM OTYETA
— Summary Report

[Ipunoxenne Ne 1
— Texnuueckoe obocHosanue 6ezonacnocmu
Appendix 1 Safety Technical Justification

[Tpunoxenune Ne 2
— Honoanumenvrnoe obocnosanue 6ezonacnocmu
Appendix 2 Additional Safety Justification

[Tpunoxenune Ne 3
— Beposmnocmuwiil ananus 6ezonachocmuu
Appendix 3 Probabilistic Safety Analysis

[Ipunoxenne Ne 4
— AHanu3z 3anpoexmuvix asapuii
Appendix 4 Analysis of Beyond-Design-Basis Accidents 10
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Crpykrypa cBogHoro toma OYOB:

CBOHbLIA TOM
Summary Report
BBeneHue
Introduction | |
Maga 1 naga 2
Obwue ceedenust 00 snepeobroxe AC | | | Konyenyus 6ezonacnocmu
Section 1 General Information on Safety Concept Section 2 NPP Power Unit
naea 3 naga 4
Xapaxmepucmuxa niowaoku AC | | | Onucanue u aHanu3 8aANCHLIX 051 6€30NACHOCIU CUCTEM,
Section 3 Site Characteristics 06opydosarus u coopyrceruti AC

Section 4 Description and Analysis of Safety Imp.System

nasa 5 maBsa 6
Ananuz 6ezonacnocmu AC | | | Oxrcenayamayus
Section 5 NPP Safety Analysis Section 6 Operation
maBsa 7 maBsa 8
Ilpozpamma modepuuzayuu snepeodaoka AC || Ceo0nas oyenxa mexywezo u npocHO3UPYeMOo20
Section 7 NPP Power Unit Refurbishment Program yposHs bezonachocmu snepeodaoka AC

Section 8 Summary assessment of Current and Predicted Saf-Level

maea 9 maea 10
Inanuposanue danvuetiwux mep no nosviuienuio bezonacnocmu | | | Ob6o6uwennas oyenka 6e30nacHocmu 3Hep2obioKa
Section 9 Planning of Further Measures on Safety Improvement Section 10 Generalized Assessment of Power Unit Safety

11
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CocTtaB gpononHutenbHoro obocHoBaHuga 6esonacHoctu (40OB)
Content of Additional Safety Justification (ASJ):

Yactb 1 — OT4eThbl NO KoHUenumn 6e3onacHocTn 2-ro aHeprobnoka JIASC
Part1 - Reports on LNPP 2 Safety Concept

Yactb 2 — OT4YeT No xapakrepucTtuke nnowagku 1-n ovepeaun JIASC
Part2 - Report on LNPP 1&2 Site Characterization

YacTb 3 — OTyeTbl N0 ONUCaHMIO N aHanNu3y BaXkHbIX Ansi 6e30nacHOCTy

cuctem,060pynoBaHns N CoOopyXeHnn 2-ro aHeprobnoka JIASC
Part 3 - Reports on Description and Analysis of LNPP 2 Safety Important Systems, Equipment and
Buildings

Yactb 4 — OT4eTbl N0 aHaNU3y NPOEKTHLIX aBapum
Part4 - Reports on DBA Analysis

Yactb 5 — O14eTbl NO akcnnyataunm 2-ro aHeprobnoka JIASC
Part5 - Reports on LNPP 2 Operation

YacTb 6 — [lpyrne otyeTbl Part 6 — Other reports:
. PagunauymoHHasa 6e3onacHOCTb Radiation safety;

12
. [MoxxapHasa 0e3onacHOCTb Fire Safety:
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Ilepeuens 3amau YOb
~ List of ISA Tasks:

1. YnpaBrieHne NpoeKkToMm, NraHNpoBaHUE U UHTErpauma 3agav
Project management, planning and integration of tasks

2. [logrotoBka cnucka HOPMAaTNBHO-TEXHUYECKUX, MPOEKTHbIX U

CTaHLUMOHHbIX JOKYMEHTOB N0 BCEM 3adadam / List of Codes and
Standards (C&S), Design and Plant Documentation covering all Tasks

3. OnucaHne cuctem
System Description

4. WHxXeHepHas oueHKa:
Engineering Assessment:

0 AHanma cucTem m 9fIeMeHTOB Ha COOTBETCTBME
TpebosaHusam HL

Analysis of systems and components in compliance with C&S
requirements

O AHanmMa cuctem n 35IEMEHTOB Ha COOTBETCTBUE npnHUNNY
eaANHNYHOIo OTKa3a
Analysis of systems and components to meet single failure principle
O AHanu3 HageXHOCTU  Reliability Analysis

d OueHka paboTocrnocobHOCTU  Operability Assessment
13




JECTNY ANy IO agaonIaHn3 anns
“:L" + fogyaaneTBeRnoe wumapsoe oeammuamme. <1 CHUNZpaockaa AIC

Ilepeuenb 3aga4 Y Ob (IIpoao/nKeHHE):
List of ISA Tasks (continued):

5. [HdeTepMUHUCTMUYECKMN aHANN3 MPOEKTHbLIX N 3aMPOEKTHbIX
aBapum Deterministic Analysis of DBA and BDBA

6. BepoATHOCTHLIN aHann3 6e30nacHOCTU Probabilistic Safety Analysis
7. AHanms akcnnyaTtayuoHHon 6e30nacHOCTH

Operational Safety Analysis
8. AHanus noxapHown 6e30nacHOCTU  Fire Safety Analysis
9. AHanus pagnaunmoHHon 6e30nacHOCTM Radiation Safety Analysis
10. OueHka BO3OeNCTBUA Ha OKpYXKaloLlyto cpeay

Assessment of Environmental Impact

11. XapaKktepuctuka nnowiagku Site Characterization

12. AHanmn3 BHELLHUX BO3OEUCTBUN External Events Analysis

13. ObocHoBaHWe npenenos 1 ycnosnn 6e3onacHom sKkcnyaTaunm
Justification of safety operation limits and conditions

14
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A locysaneTseoe ymamee peanpuanse. <1 CHUHZpadckaa AIC

14.
15.

10.

17.

18.

19.

Ilepeuens 3a1a4 YO (1mpoaoinKeHue):
List of ISA Tasks (continued):

OueHka yenoctHocT KMIL,  Assessment of Primary Circuit Integrity

CoBop nHdopmaumm obLyero xapakrepa
Acquisition of general information

AHanus 2-ro 6noka JIASC B uenom Ha cooTBeTcTBMe TpedboBaHusam HJ]
Analysis of LNPP 2 as a whole to meet C&S requirements
PaspaboTtka nporpammbl MOAEPHU3ALUN U MNAHNPOBAHME AanbHENLLINX

MEpP MO NOBbILWEHUIO Be30MacHOCTU 2-ro 9Heprobrioka
Development of refurbishment program and planning of further measures
aimed at LNPP 2 safety improvement

O6o6LieHHas oLeHKa TEKYLLLEro U NPOrHO3NPYEMOro YPOBHS
6e3onacHOCTM 2-ro aHeprobnoka
Generalized assessment of current and predicted safety level of LNPP 2

NoarotoBka cBoaHoro tToma OYOb
Preparation of Summary ISAR

15
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OHI/IC&HI/I@ CUCTCM System Description;

YpoBeHb A (24 cuCcTeMbl) Level A (24 systems)

v’ cuctembl 6esonacHocTn Safety Systems;

v CUCTEMbI HOPManbHOW 3KcnnyaTaumn,BaxHble Ansa 6e30nacHoOCTy
(BnuaoLWLmne Ha agepHyo 6e30MnacHoOCTb)

Normal Operation Safety Important Systems (influence on Nuclear Safety)

YDOBEHb B (15 CI/ICTEM) Level B (15 systems)
v cucTemsl HOpMaﬂbHOIZ JKCrJiyaTtaunn,BaKHble OJis
©e30nacHOCTU Normal Operation Safety Important Systems

yDOBeHb C (9 CVICTeM) Level C (9 systems)
v CUCTEMBI Hopmaanon ISKCrJtyatTaumnm,He BJIinArLLINE Ha
©e30nacHOCTb Normal Operation Systems (no influence on safety)

16

Bcezo: 115 omuemoe
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NHxxeHepHas OllEHKA:

Engineering Assessment

AHanINU3 CUCTEM U DJIEMEHTOB 2-T0 0JIOKA Ha COOTBETCTBHUE

TpedoBanusmM HJI
Analysis of LNPP 2 systems and components to meet C&S requirements

AHanu3 0TKa30B CUCTEM — IIPOBCPKA HA COOTBCTCTBUC

IPUHIOUITY CIUHHUYHOI'O OTKAa34d
Analysis of system failures — check compliance with SF principle

AHanm3 HaJIeKHOCTU CUCTEM
System reliability Analysis

OneHka pad0TOCHOCOOHOCTH CUCTEM (B T.4. OIICHKA

nesoctHocT KMIIL) -
System Operability Assessment (including Primary Circuit Integrity Assessment)
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AHanu3 Ha cooTBeTcTBUE TpeOoBanusm HJI:
Compliance with C&S

Pa3paboTka 0a3bl JaHHBIX 110 TpeOboBaHusiM HJI,

CUCrcMamM M JJICMCHTAM
Development of Data Base on C&S requirements, systems and components

[IpoBeneHMe aHaIM3a Ha COOTBETCTBUE TpeOboBaHusiM HJI

OKCIICPTHBIM MCTOJI0OM
Analysis of compliance with C&S, using expert judgement

Knaccuduxkanus HeCOOTBETCTBUI, 0OOCHOBAHHUE
COOTBETCTBHUM, BBIPAOOTKA KOMIICHCHUPYIOIIUX

MEPOTIPUATHU 18
Classification of non-compliances, development of measures for their resolution
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MeToauka 11 aHaJIM3a Ha COOTBETCTBUE TpeboBanusiM H/I:

Analysis of Compliance with C&S:

basupyercd Ha:
Methodology Used:

» INSAG - 8;
INSAG-8

» Safety Series 50-SG-012, 50-SG-O14;

Safety Series 50-SG-012, 50-SG-0O14

» TECDOC-640

TECHDOC-640

19
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AHalm3 HAOESKHOCTH:
Reliability Analysis

CucteMsl ypoBHS A
L tem

[TocTpoeHue 1epeBLEB OTKA30B B
paMKax co3nanus moaenu BAD

Production of Fault trees in The frames of PSA model

Cucremsbl ypoBHs B
Level B Systems

KauecTBeHHBIN U KOJIMUYECTBEHHBIN aHAJIN3BI HAAEKHOCTU
ualitative and quantitative analysis of reliabilit
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AHaJIN3 0TKa30B:

Failure Analysis

CucreMbl YPOBHSA A
Level A Systems

(cucTeMBbI O€30IMACHOCTH M YaCTh CUCTEM
HOPMaJIbHOM JKCILIyaTallMy, BaXKHBIX IS
O€30ITIACHOCTH)

(Safety systems and part of normal operation safety important systems)

AHaM3 CUCTEM Ha COOTBETCTBHUE %I/IHHI/IHY
eqnHUYHOro oTkasa (¢ yaerom OOII, ommbok

L4

OIIcparTopa 1 BHCIIIHNX BO3ACHUCTBHUU

Analysis of systems to meet SF principle (with CCF, operator errors and external events taken
1nto account)

21
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Onenka padboTOCIIOCOOHOCTH:

Operability assessment

CucreMbl 0€30IIaCHOCTH MU YaCTb CUCTEM
HOpMaJbHOM SKCILTyaTallMy, BaKHBIX JIJIS

0e30IMaCHOCTH
Safety systems and part of normal operation safety important systems

IIpoBEpKa BHIITOJTHEHUS CUCTEMOM CBOUX
¢yHkuui Bo Bcex pexkumax (HYD, HHY D)

Assessment of system operability in all modes (normal operation
conditions, abnormal operation conditions)

22
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BepoaTHOCTHbLIA aHann3 6e3sonacHocTtu (BAB):
Probabilistic Safety Analysis (PSA):

MakcumanbHoe Ucnonb3oBaHne pe3ynbLTaToB
MexayHapoaHoro npoekta BuJAb (meToaunkm, nporpammel,

pe3ynbTaTtbl U T. 4.)

Comprehensive utilization of the International Ii-’&DSA Project results (methodology,
programmes. results. etc.)

[MporpammHoe obecneveHne «RISK-SPECTRUM»
Software “RISK-SPECTRUM”

Mopnenb BAB 2-ro 651oka no ero COCTOSAHMUIO Ha

2000 rop, N
LNPP-2 PSA model as of the year 2000
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NeTepmuHuctTudeckun aHanums 6esonacHoctu (OAB):
Deterministic safety analysis (DSA):

AHanus Bcero nepeyHa C n3s TC OYOB(50 NC TMMA n 7 NC 3l1A)
Analysis of the whole list of IE out of the Standard Contents of the ISA Report

2

MuHnMmsauus nepeynHs u Beliobop C ans npoBeaeHnst pac4eToB C Yy4ETOM

paHee BbIMNMOJIHEHHbLIX pa60T
Minimization of the list and selection of |E for performing calculations with account of previously done jobs

7"

COop MCXOAHbIX AAaHHbIX Initial data collection

Pa3paboTka TeIIo-ruApaBIndE€CKON U HEMTPOHHO-(PU3UUECKOMN

MOI[GJICI?'I Development of thermohydraulic and neutronic models

7"

Brimmosinenue ACTCPMUHHUCTHYCCKHUX PACUCTOB 24
Performance of deterministic calculations
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PesynbTtaTtbl JAB:
DSA results:

Bbinyck oTY4ETOB MO aHann3am MPOEKTHbIX U

3aMNpOEeKTHbIX aBapui
Compilation of reports on BDA and BDBA analyses

[leTepmunHucTnyeckasa nogaoepxkka BAb
PSA deterministic support

O6ocHOBaHMe NpeaenoB 1 yCroBmn

besonacHoOW aKcnnyaTaunm

Justification of safe operation limits and conditions

25
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AHaJIM3 SKCIIIYAaTAlIMOHHOW 0€30IaCHOCTH
Operational safety analysis (OSA)

OpranuszanuoHHas cTpykrypa u ynpasienue 50 JIADC
LNPP operating utility organizational structure and management

9KCHJIyaTaI_II/IOHHaH JOKYMCHTaI A
Operations documentation

OpraHmaunﬂ OKCINTYAaTaAIMOHHOT'O KOHTPOJIA
In-service inspection organization

DKCIUTyaTallMOHHBIA NIEPCOHAT
Operations personnel

MeTpOJIOFI/IIIeCKOG oOecrieueHue
Metrological support

OpraHu3zaius TEXHUYECKOW NOAAEPK KU (MaTepruaibHO-

TEXHUYECKOE 00ECIEUCHUE ) TEKYILETO PEMOHTA U 00CITYKUBAHUSI
Organization of maintenance technical support (procurement)

OO0ecrieueHne KayecTBa
Quality assurance

ObecrieueHne TEXHUKU 0€30MaCHOCTH
Labor protection assurance

Opranu3zanust IPOTUBONOKAPHOU 3AIUATHI

Fire protection organization 26
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AHanu3 akcnnyataunmoHHon 6esonacHocTu (npoaomkeHue):
Operational safety analysis (OSA) (continued):

Yy4eT onbITa OKCINTyaTaluu

Operational experience feedback

3amura rnepcoHalia U HaCeJICHUsI ITPU BO3HUKHOBEHUM YPE3BBIYANHBIX CUTYAIAN
Personnel and public protection in case of emergency

Opranuzanusi KOHTPOJIS U y4€Ta AJCPHBIX MaTEpUAJIOB

Nuclear materials control and account arrangements

OpraHu3zais KOHTPOJISI ¥ IIepepabdOTKU paguOaKTUBHBIX OTXO0B

Radwaste control and reprocessing organization

TeXHUKO-DKOHOMMYECKHE TT0Ka3aTean padoThl IHEProOJIoKa
Power units performance indicators

Onucanue cucteMbl cOOpa, 0OpabOTKH U yUeTa IKCILTYaTAI[MOHHBIX TaHHBIX
Description of operations data collection, processing and account system

AHanu3 HapyIIEeHUH MPU SKCILTyaTallMy SHEProoIoKa
Analysis of deviations in power unit operations

27
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AHanua akcnnyataunmoHHoW 6e3onacHoCTU (NPOAOIKEHUE):
Operational safety analysis (OSA) (continued):

Ouenka 3(pheKTUBHOCTH 3alIUTHBIX OaphepPOB M HAJIC)KHOCTU

cucTeM 0€30MacCHOCTU
Evaluation of protection barriers and safety systems reliability

O0ecrnedueHre KOHTPOJII padOTOCIIOCOOHOCTH U COCTOSTHUS

000pyIOBaHUS M CUCTEM, BaXKHBIX JJIs1 0€30IIaCHOCTH
Control of performance and status of equipment and systems important for
safety

AHaHU3 COCTOSIHUS pecypca 000pyI0BaHUS U CUCTEM, BaKHBIX

JIJIs1 O€30ITaCHOCTH
Analysis of resource status of equipment and systems important for safety

Harnpagienus: nanpHEUIMX MEP MO MOBBIILLIEHUIO

AKCIUTYyaTallMOHHOMN 0€30IMaCHOCTH
Further activities to improve operational safety
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“:L" + fogyaaneTBeRnoe wumapsoe oeammuamme. <1 CHUNZpaockaa AIC

AHaams H())KapHOﬁ 0€30MaCHOCTH Fire safety analysis (FSA):

Hcnonp3oBaHue pe3ynbTaToB padoT no aHanuzy I1b 3 6ioka JIADC
Application of LNPP-3 fire safety analysis results

Yuet noxaposB, kak BHyTpeHHux MC B Monenu BAD
Consideration of fires as internal IE in PSA model

Pa3paboTka oT4yeTa o opraHu3anuyd IpOTUBONOKAPHON

3alIUTHI B paMKax ADb
Development of fire safety arrangements report in the framework of the

5 e e

IToaroroBka UTOroBOro oT4yeTa Mo dHaJIN3y HO)KapHOfI 0€30MacHOCTH
Production of the final fire safety analysis report
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JECNMYATMDY LA A[0NTAHNS alNA

A locysaneTseoe ymamee peanpuanse. <1 CHUHZpadckaa AIC

OueHKa BnuaHUa Ha OKpYKatoLLy cpeay:

Environmental Impact Assessment:
Hanpaeﬂeuu;l OUECHKU.
ePanyoniornueckas Harpy3kKa Ha IUIOIIAJIKY,

HMMEBIIIAasl MECTO JI0 Havana pabdoThl YHEPro0JI0Ka;
Radiological impact on Site before power unit start-up

*PagroakTUBHBIC BEIOPOCHI C BO3IYXOM Uepe3

BCHTpr6y N CTOYHBIMHU BOAAMU,
Radioactive releases via vent pipe and sewage

*HenocpeacTtBeHHOE (IpsAMOE) 00TyUECHUE;
Direct irradiation

'PaI[I/IoaKTI/IBHbIe OCTAaTOYHBIC BCIIICCTBA,
Residual radioactive substances

[ Ilepenaya Temia BO31yXy U CTOYHBIM BoJiaM (€Ciu

HEO00XOUMO, TO OTMETUTh BIUSIHUE I'PAAUPEH);

*Heat transfer to air and sewage (if necessary mark the impact of
cooling tower )
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QOueHKa BNMaHNUA Ha OKPYXXarLLY cpeay:

Environmental Impact Assessment (continued):

‘HquHe BOBﬂGﬁCTBHH Ha OKPYXKAKIIyro CpCay,
Other environmental impacts

[IlymOBO€E BO3ICHCTBUE;
Noise impact

e XrMH4YecKue (BLIOPOCHI U OTXO/IbI);
Chemical releases and wastes
*B0o3/1eCTBYE HA TPYHTOBBIE BOJIBI.

Impact on soil waters
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S RCMNYVATNNYOIAG0NTAHNS AUV
“:L" » [0CYAANCTBEHHOE YHUTANKOE NPeANNNATHE Jen uHZpa()CKaﬂ AIC

AHaJn3 BHEITHUX BO3JICHCTBUM:
External Events Analysis

CocTaByieHHE CIIMCKA UCXOAHBIX COOBITUN C YUETOM PEKOMEHIAIUAM
TC OYOb

Listing of IE to m r mmendations of ISAR ndar nten

HpOBeI[eHI/Ie BBI60pa BHENTHUX COOBITUH IO UX 3HAYUMOCTH
Selection of external events based on their significance

¥

‘ HpOBGI[GHI/IG HOITOJIHUTCIIbHBIX AHAJIU30B U PACUYCTOB ‘

Additional analysis and calculations

Brinmyck oT4€TOB
Reports issuance

HMcnonbp3oBaHue pPE3yJbTaTOB PAHCC IIPOBCACHHBIX AHAJIU30B U

pacucToOB
Application of predecessor analysis and calculations 32




JECTNY ANy IO agaonIaHn3 anns
“:L" + fogyaaneTBeRnoe wumapsoe oeammuamme. <1 CHUNZpaockaa AIC

Crucok BHEIIIHUX BO3JIECHCTBUM:

List of External Events:

1. PaccMOTpeHBI BCE BHEIIHUE BO3JCMCTBUS B COOTBETCTBUM C

nepeuyHeM n3 HopmatuBHOro pokymenra [THAD 1'-05-035-94

All the external events listed in Regulatory document PNAE G-05-035-94 are
considered

2. llpu npoBeeHUs paHKUPOBAHUS U OTOOPA BHEITHUX
BO3JICMCTBUH, CICAYIOIINE SIBJICHUS ObLIM OTOOPaHbI AJ1s
IaJibHENIEero aHajiusa;

Based on external events ranging and selection, the following phenomena were
selected for the further analysis:

‘/ ['mppomereopoaorudeckue npoiecchl U sipineHus (HaBognenue; Berep;
Ocalku; IKCTPEMAIBHBIC CHErOIIa bl ¥ TOJIOJIETHO-U3MOPOCEBBIE OTIOXKECHHUS;
3(phexThI BOIOpPOCIIEii;)

Hydrometeorological processes and phenomena (flooding; wind; precipitation;

extreme snow-falls and icing; algae)
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CIMCOK BHEIIHNUX BO3JACHCTBUM (ITIPOAOJIKCHHUE):

List of External Events (continued):

/FCOHOI‘H‘—IGCKHC N MHXKCHCPHO-TI'COJIOTMYCCKHUC ITPOUCCChI N ABJICHUA

(Bemnerpsacenus; [IpoBainbl u ocenanus teppuropuu; lepopmanmum

crierM@urueckux rpyHToB; [lepruoanyeckoe NoATOINIEHUE TEPPUTOPUH )
Geological & engineering-geological processes and phenomena (earthquakes;

gaps and depressions at site; specific soils deformations; periodic site flooding)

Texnorennnie dhakTopsl (ITageHue camonera; Iloxap; B3peiBbl; Paznus
Macesa 1 He(PTempoayKTOB Ha IPUOPEKHBIX MOBEPXHOCTIX MOPEH 1 OKEaHOB

ra3oB M a’po30Jieii B aTMocdepy.
Technogenous factors: (aircraft crashes; fair; explosions; oil and oil products spill

near off-shore sea area; discharge of gases and aerosols into atmosphere)
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“—:—ll" [0cyAancTBEHHOE YHUTANKOE NeANNNATHE JI eH”HZPaOCKaﬂ AIC

MeponpusaTHs 10 NOBBIIEHUIO 0€30MaCHOCTH:

Safety Improvement Activities:

Y4yeT 1OMUHAHTHBIX Y4eT BBIBOJIOB U
BKJIQJITYMKOB 110 pe3yJIbTaTaM pexkomenaanui u3 3aaa4d Y Ob
pacuetoB Monenu BAb Take into account ISA conclusions and
Take into account dominant r I
contributors based on PSA-model
calculations

[InanrpoBaHuEe TanbHEUIIIAX MEP

10 MOBHIIICHUIO 0€30MMaCHOCTHU
Planning of further activities on safety improvement
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JECNMYATMDY LA A[0NTAHNS alNA

Lz=Ske [0CYAANCTBEHHOE YHUTANHOE NPeaNnpUaTHe

O000mnIeHHas orleHKa 0e30MacHOCTH

Generalized Safety Assessment

> BbinonHeHne KoHuenumuu be3onacHocTH Safety conception implementation

>quT OrbITa SKCIJ1yaTalWUWN Operation experience feedback

> CooTtBeTcTBMe TpeboBanmnam HI 'AH Compatibility with GAN Reg. Doc.

>yqu pe3ynbTaToB aHanM3oB 3anpPoeKTHbIX aBapuin BDBA feedback

> [TporHo3 ypoBHS 6e3onacHOCTU Broka nNpu AanbHenLemn
aKcnnyaTtauum ¢ y4eTom peanunsaumm MeponpuaTmun

Prediction of lUnit ecafetv level in fiiture oneration after activitiee imbonlementation




OcHOBHBIE pe3yabTaThl JIAD: psa Key Results:

[ToaTBepxnerne 3(PhHEeKTUBHOCTH HOBBIX M MOACPHU3UPYEMBIX CHCTEM
0€30MmacHOCTH, 000CHOBAHHOE MPUHATHE PEIICHUN, CHUKAIOIMNX 00bEM U CPOKHU

3aBCPIICHUS PCKOHCTPYKIUH. Confirmation of efficiency of new and modernized safety
systems;Substantiated decision making to reduce scope and terms of modernization

MOKHO OrpaHUUUTHCS co3anueM nByxkaHaibHOU CAOP BMecTO

3aIUIAHUPOBAHHOM TPEXKAHAIBHOU CUCTEMBI. Possibility to create two-channel ECCS
instead of three-channel system

[Ipu Hanbosee TAKEIBIX MPOCKTHBIX aBAPUSIX MAKCUMAJIbHBIE TEMITEPATYPbI
000JI0YEK TBAJIOB U KAHAJIBHBIX TPYO CYIIECTBEHHO HUXKE COOTBETCTBYIOIIMX

JNONyCTUMBIX 3HaU€HUM For most severe DBA, maximum temperature of fuel-element
cladding and pressure tubes is well below permissible values

[Ipu nUTEIbHOM 00ECTOUYMBAHUM OJI0KA TOBPEXKACHUM TOIIJIMBA WJIM KaHAJIbHBIX

TpyO HE MPOUCXOAUT B T€YeHUE A0 1,5 yacoB Long-term loss of Unit power doe3e§ not




JECNMYATMDY LA A[0NTAHNS alNA

A locysancseoe ymamee peanpuane. <1 CHUHZpadckaa AIC

OcHoBHBIE pe3yibTaThl BAD:
PSA Key Results

3arIaHUpOBaHHAS MPOTrpaMMa PEKOHCTPYKIIMHU OYEHb BaXKHA U
IIO3BOJISIET CYIIECTBEHHO CHU3UTh PUCK TSDKEJIOM aBapuy Ha
ADC;

Planned program of modernization reconstruction is of great importance and

makes it possible to substantially decrease probability of severe accidents at
NPP

[1o 3aBepiIeHNM PEKOHCTPYKIIUHU JIOCTUTACTCA YaCTOTA
MOBPEXKJICHUS aKTUBHOM 30HBI, 0K0y10 2 *10-5 1/rox . uTo
COOTBETCTBYET IIPUEMJIEMOMY YPOBHIO Oe301macHOCTH Jj1st ADC
CTapIINX MOKOJICHUM.

On modernization completion CDF is ~ 2*10-5 1/year that is consistent with
acceptable safety level at NPPs of old-generation
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“:L" + fogyaaneTBeRnoe wumapsoe oeammuamme. <1 CHUNZpaockaa AIC

OcHoBHEIE pe3yibTaThl BADB(IpoaoinkeHue):
PSA Key Results (continued):

*J10 3aBEPIIEHUS PEKOHCTPYKIIMU CHUKEHUE YACTOThI
MIOBPEKJICHUS aKTUBHOM 30HBI MOKET OBITh JIOCTUTHYTO
IpOCTON MOAU(UKAIIMEH aBApUUHBIX HHCTPYKIIUNA B 4aCTU
JIEUCTBUM MEPCOHANIA U MEPOTIPUATUAMHU 10 MOJICPHUBALUA
CYILIECTBYIOIIMX CUCTEM BaXKHBIX JJIsI 0€30MaCHOCTH
(meponpusTus No M-584).

Before modernization completion CDF may be reduced through simple

modification of emergency procedures (personnel actions) and activities aimed
at modernization of existing safety important systems (activities # M-584).
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Jenunepaockan AC

Pesynerarel BAb u K

DUTECPUH PUCKA:

PSA Results and Risk Criteria:

[Inan pexoncTpykiuu Modernization plan

YCIIOB HH

IIPUEMJIE MBI
YPOB €Hb IIPH

IPUEMIIE MBI} IPUEMJIE MBI

YpOB €Hb YPOBEHb I

Acceptable level HOB BIX 0JIOKOB

peanu3anuu
MEPONPUAT U

ACAcceptable
levelfor new

1,00E+00

1,00E-01

1,00E-02 1,00E-03 1,00E-04

1,00E-05

1,00E-06



ClEXo [0cyaaNCTBeHHOE YHUTANHOE NDeAnpuaTye ﬂeHuHZPaOCKaﬂ AIC

Pabootel mo YOBb 1-ro 010Kka
Unit 1 ISA activities

PacnopocTtpanenue pe3yiabTaToB Y Ob 01oka Ne 2 Ha

1-11 3HEpPro0I0K NOCIE HEOOXOAUMOM TOPAOOTKH
Unit 2 ISA results expended to cover Unit 1 (upon modification)

Mcnonb30BaHuEe peCypCcOB MEXIYHAPOIHBIX

[IporpaMM II0 SIIEPHOM 0€30MaCHOCTH
Use of International Nuclear Safety Programs resources
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JECNMYATMDY LA A[0NTAHNS alNA

= [0CYAANCTBEHHOE YHUTANHOE NREANDUATHE,

Jenunepaockaa AIC

[Iman BemoyHeHud YODbB mius 0o0xoB JIADC:

LNPP ISA: Work Schedule

Ne [BbimonaHeHne ocHOBHBIX [Odopmienue |[[lomaga
5 padoT oT4yeTa otueta B 'AH
JI Report submission to GAN

" [Terms of main activities implementation

Report production

1 101.01.2000-01.02.2002 .

01.06.2002 .

30.06.2002 .

01.01.1998-01.02.2001 r

01.06.2001 r.

30.06.2001 r.

01.06.2000-01.06.2002 r

01.10.2002 r.

30.10.2002 r.




